INTRODUCTION
Variations in the seasonal dispersal of many insect populations suggest that activities leading to flight may be released by certain types of weather. The pattern of spruce budworm outbreaks has been attributed to climatic release (WELLINGTON et al., 1950 ; GREENBANK, 1956 GREENBANK, , 1957 PILON and BLAIS, I96I) . Also, activity of female mosquitoes and subsequent dispersal from breeding sites appear to be influenced by the origin of prevailing air masses (HAUFE, ig5o, 1958) . Attempts in field studies using conventional methods of statistical correlation to distinguish the meteorological factors that are primarily responsible for variations in mosquito behaviour have been unsuccessful (HAUFE, 1958) . Influence of individual physical factors on mosquito activity is highly variable as a result of biological adaptation (HAUFE, 1961) , interaction of responses to different simultaneously imposed stimuli (HAUFE, 1958) , and genetic variability within populations. The response patterns requiring measurement, whether in laboratory experiments or in field-scale correlations, are analogous to multicompartment systems with transfer and exchange processes occurring in both directions between pairs I. The experimental work is part of a thesis submitted in 1958 to the University of London, England for the Ph.D. degree from the Department of Zoology and Applied Entomology, Imperial College of Science and Technology. The author is indebted to members of the staff of the Imperial College Field Station, especially, to Prof. O. W. RICHARDS, for accommodating and directing the work in his department, Dr R. D. BLACKITH, for valuable discussion of analytical problems and statistical designs, and Mr J. W. SIDDORN for helpful suggestions in photographic technique.
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The relationship between the observable behaviour of a species and the parameters of the system becomes progressively complicated as the number of compartments increases. Analysis of a relatively simple three-compartment system such as response to temperature, humidity, and light is sufficiently complicated to discourage the use of desk calculations. Without considering biotic variations, the minimum multi-compartment system for an adequate analysis of insect activities in the field involves at least four and possibly five primary physical parameters in the meteorological environment. For practical purposes, a more appropriate method of measurement is required to distinguish the quantitative relationships between integrative environmental stimuli and interacting responses in insects.
Quantitative laboratory experiments in behaviour may be used to explain phenomena observed in the field if the statistical procedure in analysis and the characteristics of the measured response apply with equal validity in both sets of circumstances.
Quantal measurements of response in Aedes aegypti (L.) (HAUFE, 1958, ig6i) have indicated that distinct fixed reactions are related to some 'activity' states, such as flight, roosting, or rest, that determine the proportions of the total population represented by an empirically defined sample. Behaviour patterns suggest an experimental method for testing hypotheses that relate the activity of insect populations to the influence of meteorological and climatological factors. The aim of this paper is to review the problem of measuring response of insects to environmental conditions and to suggest a possible new analytical approach using quantal measurements of behaviour.
II. QUANTAL AND QUANTITATIVE RELATIONSHIPS
Correlation methods are inconclusive in studying dispersing species of insects because, for practical purposes, an estimate of the total population in a unit sampling area must remain unknown. A sample of flying mosquitoes in the space over a unit area of terrain does not represent a quantitative measure of the proportion of the population stimulated to that activity by a prevailing system of environmental factors. Resting individuals are usually too secluded in niches in vegetation and soil for their numbers to be estimated by any practical procedure. An alternative method of analysis is to produce the varying proportions of classified activities within a small confined population exposed to a controlled or programmed system of physical factors that assimilate natural conditions observed in the field. Methods of statistical analysis used to handle this kind of laboratory data depend on whether the reaction of the individual insect is expressed in quantitative or quantal terms.
